1 Streamflow information is critical for addressing any number of hydrologic problems. Often, 2 streamflow information is needed at locations which are ungauged and, therefore, have no 3 observations on which to base water management decisions. Furthermore, there has been 4 increasing need for daily streamflow time series to manage rivers for both human and ecological 5 functions. To facilitate negotiation between human and ecological demands for water, this paper 6 presents the first publicly-available, map-based, regional software tool to estimate historical, 
. The 48 second category transfers information directly from a streamgauge or streamgauges to an 49 ungauged location. Examples of this type of regionalization approach include geostatistical 50 methods such as top-kriging [Skøien and Blöschl, 2007] and more commonly used methods such 51 as the drainage-area ratio method (as described in Archfield and Vogel [2010] ), the MOVE 52 method [Hirsch, 1979] , and a non-linear spatial interpolation method, applied by Fennessey 53 [1994] , Hughes and Smakhtin [1996] , Smakhtin [1999] , Mohamoud [2008] , and Archfield et al.
54
[2010], which all transfer a scaled historical streamflow time series from a gauged to an 55 ungauged location. These methods have the advantage of being relatively easy to apply but are 56 limited by the availability of the historical data in the study region.
57
For the software tool presented in this paper, only the second category of approaches is 58 utilized and a hybrid approach combining the drainage-area ratio and non-linear spatial 59 interpolation methods is introduced to estimate unregulated daily streamflow time series. When 60 streamflow information is presented in a freely-available software tool, this information can 61 provide a scientific framework for water-allocation negotiation amongst all stakeholders.
62
Software tools to provide streamflow time series at ungauged locations have been previously 63 published for predefined locations on a river; however few -if any -tools currently exist that ungauged locations and found that no particular method was consistently better than another.
110
For this study, an empirical, piece-wise approach to estimate the FDC is used in the software tool
111
( fig. 2 ). This overall approach is similar to that used by Mohamoud [2008] , Archfield et al.
112
[2010], and Shu and Ourda [2012] in that the FDC is estimated by first developing regional 
118
With the exception of streamflows having less than or equal to a 0.01 probability of being 119 exceeded (streamflows with a probability of being exceeded less than 1 percent of the time), 120 selected quantiles on the FDC are estimated from regional regression equations and a continuous
121
FDC is log-linearly interpolated between these quantiles to obtain a continuous FDC ( fig. 2 ).
122
Relations between streamflow quantiles at the 0. 02, 0.05, 0.1, 0.15, 0.2, 0.25, 0.3, 0.4, 0.5, 0.6, 123 0.7, 0.75, 0.8 and 0.85 [Mohamoud, 2008; Patil and Stieglitz, 2012; Shu and Ourda, 2012] .
185
Also recently, Archfield and Vogel [2010] hypothesized that the cross-correlation between 186 concurrent streamflow time series could be an alternative metric to select the donor streamgauge.
187
For one streamflow transfer method -the drainage area ratio -Archfield and Vogel [2010] 188
showed that the selection of the donor streamgauge with the highest cross-correlation results in a 189 substantial improvement to the estimated streamflows at the ungauged location. Using this result, and similarity in catchment characteristics should the user prefer to use another selection method.
196
Through the use of geostatistics, the map-correlation method selects the donor streamgauge procedure" [Mohamoud, 2008] . The method assumes that the exceedance probability associated 229 with a streamflow value on a given day at the donor streamgauge also occurred on the same day 230 at the ungauged location. For example, if the streamflow on October, 1, 1974 was at the 0.9 231 exceedance probability at the donor streamgauge, then it is assumed that the streamflow on that 232 day at the ungauged location also was at the 0.9 exceedance probability. To implement the 1D ) and the date that each exceedence probability occurred at the donor streamgauge is transferred to the ungauged catchment ( fig. 1D ). 
355
To enforce physical consistency as described in Section 2.1, streamflow quantiles at the 
367
The remainder of the FDC curve was then estimated as described in Section 2.1.
368
Mapping of the cross-correlation for each of the study streamgauges was applied using 369 the general approach described in Section 2.3 and in Archfield and Vogel [2010] . validation, each of the 31 study streamgauges was assumed to be ungauged and removed from which to assess the performance of the study methods.
395
Goodness of fit between observed and estimated streamflows was evaluated using the were mapped to determine if there was any spatial bias in the model performance ( fig. 6B ).
402
Selected hydrographs were also plotted to visualize the interpretation of the efficiency values
403
(figs. 6C-E).
404
The values in figure 4 show that the streamflows estimated by the CRUISE tool generally 
Discussion

592
The user also has the option to export the shapefile of the delineated catchment or edit the 593 catchment boundaries (A). 
